Background: Although breast cancer (BC) is one of the most common malignant diseases in women, the majority of the studies describing the characteristics of BC in elderly patients have been limited to survival assessments or tumor features, without using younger BC patients as a reference group. The aim of our study was to describe and compare tumor characteristics and management patterns in elderly versus younger breast cancer patients in Turkey. Materials and Methods: We retrospectively analyzed 152 patients with invasive breast cancer who underwent surgery in our institution between 2002 and 2012. Patients were divided into 2 groups according to age at the time of diagnosis. Results: There were 62 patients in the elderly group (≥65 years) and 90 patients in the younger group (<65 years). Compared to the younger group, tumors in the elderly group were more likely to be larger (p=0.018), of lower grade (p=0.005), and hormone receptor-positive (p>0.001). There were no significant differences regarding histology, localization, lymph node involvement, or types of surgical procedures between the 2 groups. Comorbidities were more common in elderly patients (p<0.001). In addition, elderly patients were more likely to receive hormonal therapy (p<0.001) and less likely to receive radiotherapy (p=0.08) and chemotherapy (p=0.003). There was no difference in survival and locoregional recurrence rates between the groups. Conclusions: The results of this study demonstrate that breast cancer in elderly patients has more favorable tumor features, warranting less aggressive treatment regimens after surgery.
Introduction
Breast cancer (BC) is one of the most common malignant diseases in women and constitutes a major, worldwide health problem, with incidence rates continuing to increase (Malik et al., 2013) . Moreover, age is a dominant risk factor in the development of BC. Approximately onethird of BC patients are women >70 years old, and half are >65 years old (Tipples and Robinson, 2009; Vrana et al., 2013) . Despite the fact that BC is a significant cause of morbidity and mortality in elderly women, many trials on which clinical practice is based have been conducted in younger populations, resulting in an under-representation of older patients (Tang et al., 2011; Güth et al., 2013; Mohamed and Muhamad, 2013) .
As the elderly population increases, the optimal management of BC in older women becomes an increasingly important issue. Although relatively little is known about possible differences in the biology of BC in older patients compared to younger patients, it has been reported that advanced age is associated with less aggressive tumor features (Tipples and Robinson, 2009; Tang et al., 2011; Thomas and Leonard, 2009; Wildiers, 2008; Rao et al., 2007; Thapa et al., 2013; Zhao et al., 2014) . In addition, an understanding of the relationship between age and life expectancy is vital in making clinical decisions regarding treatment (Rao et al., 2007) . The average future life expectancy of a 65-year-old woman is nearly 20 years and that of an 80-year-old woman is 9 years (Tang et al., 2011) . Both reductions in life expectancy and an increased frequency of comorbid illnesses account for diversions in standard BC treatment algorithms in elderly patients (Rao et al., 2007; Wyld and Reed, 2007) . Treatment-related morbidity plays a significant role in the application of curative treatment in elderly patients; older patients are more likely to prefer an improvement in their current quality of life rather than a potential increase in survival (Yellen et al., 1994) . As a consequence, elderly patients generally receive less aggressive and intensive treatment (Vrana et al., 2013; Wildiers, 2008; Thapa et al., 2013; Molino et al., 2006; Phua et al., 2010) . However, more than half of elderly BC patients are undertreated, which significantly reduces their cancer-related survival (Wyld and Reed, 2007; Bouchardy et al., 2003; Bland et al., 1999; Yood et al., 2008) . Accordingly, it is important to develop parameters that may guide the decisions of physicians and patients regarding the most appropriate treatment course. Most studies describing the characteristics of BC in elderly patients have been limited to survival assessments or tumor features, without using younger BC patients as a reference group (Bouchardy et al., 2003; Pierga et al., 2004; Siegelmann-Danieli et al., 2009; Theriault et al., 2011) . Therefore, the aim of this retrospective study was to compare tumor characteristics, patient characteristics, management patterns, and treatment outcomes between young and elderly women with BC at our institution.
Materials and Methods

Patients
We retrospectively analyzed all female patients with BC who underwent surgery at Istanbul Haseki Research and Training Hospital between January 2002 and December 2012. The study approved by the institutional review board. Women with ductal carcinoma in situ, stage IV disease, recurrent BC, and those who received neoadjuvant treatment were excluded. All patients who did not meet these exclusion criteria were included in the study. Patients were divided into 2 groups according to age at the time of diagnosis: <65 years (Group 1) and ≥65 years (Group 2).
Data collection
Data regarding tumor and patient characteristics, management patterns, and outcomes were extracted from clinical charts. BC was histologically confirmed by core biopsy before surgery in all patients. All patients underwent either breast conserving surgery (BCS) or mastectomy. Axillary dissection was routinely applied to patients who had clinically or radiologically suspicious axillary lymph nodes or whose sentinel lymph nodes were involved.
Tumor characteristics included localization, histological type, size, grade, nodal status, and hormone receptor status. Axillary lymph nodes with more than 2 mm tumor invasion by histopathological evaluation were defined as involved nodes. Tumors were considered hormone receptor-positive if either estrogen or progesterone receptor was more than 10 fmol/mg or more than 10% of cells stained positive by immunohistochemistry.
Data on patient characteristics included all comorbidities, such as hypertension, diabetes, respiratory problems, and cerebrovascular disease. Postoperative complications that developed within the first month after surgery were also noted.
In order to evaluate management patterns, surgical and post-surgical treatments were recorded. Specifically, we collected information on the use of radiotherapy, chemotherapy, and/or hormonal therapy.
To analyze the outcomes of the patients, all local and regional recurrences and metastases that appeared in the post-operative period were recorded.
Statistical analysis
We compared both age groups in order to identify any age-related differences with respect to tumor and patient characteristics, management patterns, and outcomes using the chi-square test. Kaplan-Meier survival analyses were used to estimate disease-free and overall survival rates. Statistically significant differences in survival were determined using the log-rank test. In all analyses, a 2-sided p value <0.05 was considered significant.
Results
Over a 10-year period, 152 BC patients underwent surgery in our institution and were included in the study. Ninety patients were in Group 1 (<65 years), and 62 patients were in Group 2 (≥65 years). The tumor and patient characteristics, management patterns, and outcomes of BC patients in both age groups are summarized in Table 1 . DOI:http://dx.doi.org/10.7314/APJCP.2014.15.18 
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In general, most tumors were ductal carcinoma located in the upper region of the breast, with half of the patients showing lymph node involvement. The 2 groups differed in terms of tumor size and hormone receptor status. Only 37% of elderly patients presented with small tumors (≤ 2 cm), compared to 60% of younger patients (p=0.018). On the other hand, most elderly patients (71%) were hormone receptor-positive, compared to 48% of younger patients (p<0.001). These data suggest that the tumor characteristics of elderly BC patients are less aggressive than those in younger BC patients.
The incidence of postoperative complications was comparable between the 2 groups, despite the fact that elderly patients were significantly more likely to have comorbidities than the younger patients (p=0.001). The most common morbidity in both groups was hypertension (Group 1: n=15; Group 2: n=25) followed by diabetes mellitus (n=12) in the elderly patients and ischemic cardiovascular disease (n=15) in the younger patients. These data suggest that these comorbidities were not risk factors for postoperative complications.
There was no difference between the groups in terms of surgical management. Among all patients, BCS (66%) was performed more often than mastectomy, and axillary surgery was routinely performed in all patients with suspected lymph node involvement. On the other hand, compared to younger patients, elderly patients were more likely to receive hormonal therapy (p<0.001) and less likely to receive adjuvant chemotherapy (p<0.003) or radiotherapy (p=0.08). Therefore, the administration of hormonal therapy in elderly BC patients is driven by a hormone receptor-positive status.
The different treatment courses adopted for young and elderly BC patients resulted in similar outcomes, in terms of locoregional recurrence rates (Group 1 vs Group 2: 22.5% vs 27.7%). Furthermore, the mean overall survival times in Groups 1 and 2 were 100 and 95 months, respectively, and disease-free survival times were 78 and 74 months, respectively. There were no significant differences between the 2 groups in terms of disease-free and overall survival rates (Figures 1, 2) . Therefore, the treatment courses selected for these 2 patient populations were well adapted to age and comorbidities.
Discussion
Previous reports have demonstrated that aging is associated with less aggressive tumor features and higher rates of hormonal responses (Downey et al., 2007; Passage and McCarthy, 2007; Thomas and Leonard, 2009; Syed et al., 2013; Thapa et al., 2013; Wei et al., 2014) . In the present study, most (74%) elderly BC patients were hormone receptor-positive. These data are consistent with previous studies reporting horm one receptor positivity in 60-95% of elderly BC patients (Molino et al., 2006; Ma et al., 2009 ).
However, the indolent nature of BC in elderly patients is partially counterbalanced by larger tumor sizes and more advanced stages at diagnosis in this patient population (Wyld and Reed, 2007; Phua et al., 2010) . Accordingly, small tumors (≤ 2 mm) were found in only 37% of our elderly patients, compared to 60% of younger patients. This prevalence of larger tumors at presentation may be explained by a combination of decreased BC awareness, screening, and breast self-examinations in older women (Wyld and Reed, 2007) . With regard to lymph node involvement, previous series have reported different results (Molino et al., 2006) . Some trials, such as those published by Molino et al. (2006) , Gennari et al. (2004) , and Daidone et al. (2003) , have demonstrated the prevalence of lymph node involvement increases with age, whereas other studies, including those by Fisher et al. (1997) , Bonnier et al. (1995) , and Thapa et al. (2013) reported a reduction in the incidence of axillary node metastasis in older patients. In the present study, there was no impact of age on lymph node involvement. Such discrepancy among studies may result from the different age groups compared in these studies. Fisher et al. (1997) showed that lymph node involvement, vascular invasion, and axillary metastases increased with age in BC patients up to 69 years of age; however, these factors decreased dramatically in patients aged ≥70 years. Therefore, the results of our study may be explained by our cutoff value of 65 years falling during this directionality shift. Such disparity between studies may also reflect the strong influence of hormonal changes on BC susceptibility and progression.
In this study, BCS was the most commonly applied surgical procedure, with rates of nearly 65% in both groups. In the literature, there are heterogeneous reports on the surgical management of elderly patients with BC (Gennari and Audisio, 2008; Hughes et al., 2008; Smith et al., 2009; Thapa et al., 2013) . In accordance with our trial, previous data have indicated that 50-80% of elderly patients undergo BCS (Gennari et al., 2004; Grube et al., 2001 ). Conversely, some trials have demonstrated that mastectomy is the most common type of surgery for elderly patients due to larger tumor sizes; moreover, mastectomy eliminates the need for radiation therapy (Passage and McCarthy, 2007; Ma et al., 2009 ). Grube et al. (2001) did not find any discrepancy in surgical treatments between older and younger women. Moreover, Tang et al. (2011) analyzed 268 female patients older than 70 years of age and found that 40% of women with early BC did not undergo surgical intervention as a primary treatment of their disease. Given the increased risk of relapse, it is recommended that the use of endocrine therapy alone without any surgical intervention should be avoided unless the patient has severe comorbidities that limit life expectancy to<1 year (Fentiman, 2013) .
The surgical management of the axilla in the elderly has also been controversial. Multiple studies indicate that elderly women receive less aggressive primary therapy, including fever axillary dissections ( esseler and Seton, 1978; August et al., 1994; Wanebo et al., 1997; Downey et al., 2007; Malik et al., 2013; Guth et al., 2013) . The perceptions of potential morbidity from surgery and lack of benefit from adjuvant systemic therapy have resulted in omission of axillary surgery in elderly patients (Passage and McCarthy, 2007; Tipples and Robinson, 2009; Tang et al., 2011) . However, inadequate axillary treatment has been shown to lead to increased rates of recurrence (Fisher at al., 2002; Passage and McCarthy, 2007) . Furthermore, modern surgical and anesthetic techniques allow for breast and axillary surgery to be performed safely in elderly patients (Downey et al., 2007) . In the present study, omission of axillary surgery was avoided, and there was no difference between the 2 groups in numbers of patients who underwent axillary surgery. Level I-II axillary dissection in our patients with suspected lymph node involvement did not result in any differences in rates of postoperative complications between both groups.
Although surgical treatment is the mainstay of BC therapy, appropriate application of chemotherapy, radiotherapy, and hormonal therapy may significantly improve survival and reduce local recurrence. Studies have shown that older patients are less likely to receive adjuvant chemo-radiotherapy (Passage and McCarthy, 2007; Yood et al., 2008; Thapa et al., 2013) ; the major reason for this under-treatment arises from concerns regarding impaired patient fitness due to decreased functional reserve and tolerability, factors secondary to increased age and associated comorbidities.
According to a trial by Harder et al. (2013) investigating barriers to chemotherapy decision-making in elderly BC patients, the main causes of not offering chemotherapy were "other treatments more appropriate" or "benefit too small." As expected, there is an increased frequency in comorbidities with increasing age; 35% of patients aged 65-79 years have at least 2 comorbid illnesses, as do 70% of those over 80 years of age (Tipples and Robinson, 2009) . Both age and number of comorbid conditions are independently strong indicators of treatment options offered by clinicians. In addition, life expectancy and quality of life also influence treatment decisions in elderly patients. Rather than undergoing a standard curative therapy that may improve survival, many patients may prefer a less aggressive and intensive oncologic treatment so as to improve their quality of life (Molino et al., 2006; Wildiers, 2008; Tang et al., 2011) . Therefore, treatment of BC in elderly patients is multifactorial; treatment strategies should not be based solely on age, but should also take into account the patient's estimated absolute benefit, life expectancy, preference, comorbidities, treatment tolerability, and toxicities.
In the present study, there was a significant trend for fewer patients aged ≥65 years to receive radiotherapy. Moreover, elderly patients were significantly less likely to receive adjuvant chemotherapy than the younger group. In our study, comorbid illnesses were 2-fold more common in older women as compared to the younger group. However, there was no significant age-related difference regarding post-operative complications.
Despite decreased use of radiotherapy and chemoradiotherapy in elderly patients, there were no differences in local control and overall survival between the 2 groups. This may be explained by 2 factors. First, breast cancer in the elderly has more favorable tumor characteristics and outcomes (Passage and McCarthy, 2007) . Therefore, if these patients received standard oncologic treatment like their younger counterparts, this may result in better prognoses. The second issue is the effect of BC on the expected survival of these elderly patients (Diab et al., 2000) ; importantly, the risk of dying from comorbid conditions often exceeds the risk of cancer recurrence and BC mortality (Satariano and Ragland, 1994) .
Compared to younger patient populations, it has been demonstrated that there is a decreased benefit of adjuvant chemotherapy in elderly patients, especially in those with hormone-sensitive tumors (Wildiers, 2008) . It has been established that there is an increased frequency of BC hormone receptor positivity in elderly patients, which gives rise to increased implementation of hormonal therapy in these patients. Nevertheless, the absolute effect of radiotherapy after BCS on local recurrence was less prominent in older women compared with younger women (Wildiers, 2008) . Moreover, it is unlikely that radiotherapy will improve survival, as survival in this patient population is influenced more by competing causes of death, such as comorbidities and distant metastases.
Undertreatment of elderly patients, especially in terms of both surgical treatment and chemo-radiotherapy, is a common phenomenon in breast clinics. Despite the limitations of our study, such as a limited number of patients and its retrospective design, the treatment course with less chemo-radiotherapy for elderly BC patients demonstrated a survival rate comparable to those of younger patients. On the other hand, oncologic treatment in accordance with guidelines is necessary to increase the possibility of their likelihood of remaining disease free. The controversy as to whether undertreatment of these patients results in adverse outcomes still exists and further trials are needed to determine the impacts of age on BC and to find optimum treatment strategies in this growing elderly patient populations.
